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In Vitro Analysis of Antegrade in Situ Laser Fenestration of Aortic Endografts
Objectives: In situ aortic endograft fenestrations can be performed by several methods. Retrograde laser fenestration (Lf) is used for left subclavian artery revascularization with satisfactory outcomes. We have performed antegrade fenestrations with a laser beam in the setting of complex aortic emergency repairs. The objective of this bench study was to analyze Lf performed on different aortic endografts, using microscopic and macroscopic analysis, in order to define the optimal process.
Methods: Four aortic grafts were studied: Zenith (Cook Medical, Bloomington, Ind), Valiant and Endurant (Medtronic, Minneapolis, Minn), and Excluder (W. L. Gore & Associates, Flagstaff, Ariz). We created 137 Lfs using an Excimer Laser (Spectranetics, Colorado Springs, Colo), with several probe diameters. Laser probe angulation, impulsion number, and three sequences of dilatation of each Lf were evaluated. Macroscopic study was performed after deployment of a flaired covered stent. All Lf were analyzed using an optic microscope after each step until the covered stent's deployment.
Results: Laser probe angulation does not modify the Lf. Creation of a hole requires only one activation of the laser beam on the Dacron grafts, while several activations are needed with the expanded polytetrafluoroethylene covered endografts. The 0.9-mm laser probe is more accurate than the 2.5-mm probe. The organization of the graft fibers around the hole was not distorted by the laser or by successive dilatations. The optimal sequence to create a Lf was defined as hole creation using a 0.9-mm laser probe, predilatation with a 2-mm standard angioplasty balloon, followed by a 2.5 mm cutting balloon, then a 4-mm balloon, and deployment of a 5-or 6-mm covered stent that was subsequently flared. Examination of the Lf confirmed a prosthetic continent coverage of the origin of the covered stent (Fig 1) . The Lf remained stable despite major angulation of the covered stent (Fig 2) .
Conclusions: Expanded polytetrafluoroethylene covered endografts are not suitable for laser fenestration because of the difficulties to create a Lf. The optimal sequence for in situ Lf is defined and seems efficient in terms of sealing. Biomechanical studies are necessary to confirm those findings.
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